The physiological and clinical effects of noninvasive ventilation (NIV) on acute postoperative respiratory failure are relatively unknown. The aim of this study was to determine the prediction factors for failure in the use of NIV with a helmet in this context. METHODS: This was a prospective observational study. The use of NIV was assessed for a period of 2 years in a postoperative ICU. Demographic data were collected, as well as acute respiratory failure (ARF) and arterial gas readings. Hemodynamic changes were assessed using pulse contour cardiac output technology, and the clinical development of subjects was recorded. All subjects who developed ARF were treated using NIV as their primary care, depending on whether the technique was successful or the subject required intubation. The risk factors that determined failure in the application of NIV were subsequently determined. RESULTS: Of the 99 subjects presenting with postoperative ARF treated with NIV using a helmet, 74 did not require intubation (74.7%). Following a multivariate analysis using logistic regression, we determined that there are 3 independent risk factors for the failure of NIV. Three factors were associated with respiratory failure: ARDS, pneumonia, and lack of improvement with NIV in 1 hour (increase in the P aO 2 /F IO 2 ). CONCLUSIONS: NIV using a helmet could provide an effective alternative to conventional ventilation in selected patients with postoperative ARF.
Introduction
Acute respiratory failure (ARF) is a frequent complication in critical care units during the immediate postoperative phase of various types of surgery, and has a significant morbidity and mortality rate. [1] [2] [3] It is most frequently encountered in the postoperative phase of abdominal surgery, where there is a reduction in respiratory volumes, elevation in both hemidiaphragms, and a tendency for the formation of basal atelectasis. 4 -8 When patients admitted to the resuscitation unit develop hypoxemic ARF in the postoperative phase, they tend to require endotracheal intubation and mechanical ventilation. These in themselves are prediction factors for in-hospital mortality. 9 -17 Unlike exacerbation of COPD 18 and acute cardiogenic pulmonary edema, 19 there are no prospective or controlled studies that demonstrate the effectiveness of noninvasive ventilation (NIV) in other causes of ARF. 20 -22 However, clinical experience suggests that it may have potential benefits, such as decreasing respiratory work and encouraging the exchange of gases in the alveoli, therefore improving the comfort of patients with respiratory failure.
When NIV is effective and a means of avoiding endotracheal intubation in ARF, the rate of morbidity and mortality associated with mechanical ventilation is reduced. 18, 19, [23] [24] [25] A reduction in the number of infectious complications is the main advantage of NIV. 26 NIV is safe, and just as effective as mechanical ventilation in improving gaseous exchange in patients with various patterns of ARF. 18 -21,27-29 Numerous studies provide evidence of the selective application of NIV in ARF, in immunocompromised patients, 21 and following thoracic surgery. 27 Studies in the literature 28, 29 showing the results of the use of NIV in ARF in the context of postoperative care following abdominal surgery are few and far between. Clinical experience published to date on the matter of postoperative care following abdominal surgery is limited to the use of CPAP in a preventive capacity, and not as a form of treatment for ARF (therapeutic use). 30 -34 In an attempt to improve comfort and prevent complications arising from the use of interfaces available to date, the Antonelli group 35 developed a helmet interface that would appear to reduce the need for intubation, while ensuring greater efficiency than the facial interface, since it is more easily tolerated and has fewer side effects and leaks less. The effectiveness of CPAP using a helmet, without the need for a ventilator, was recently described 36 in a study of patients with acute cardiogenic pulmonary edema. It has been used in ARF with diverse etiologies such as acute pulmonary edema and respiratory distress syndrome. When compared with face masks, it has been found to present the same results, with few complications, while being better tolerated.
This prospective study was undertaken in light of the lack of studies in the literature involving the use of NIV in the postoperative care of patients having undergone various types of surgery with hypoxemic respiratory failure, and the potential advantages offered by the helmet interface. The aim of the study was to investigate prospectively outcome descriptors for NIV applied using a latex-free polyvinyl chloride transparent helmet, in postsurgical patients presenting with acute hypoxemic respiratory failure with varying forms of etiology, once they have been admitted to the resuscitation unit.
Methods

Subjects
For a period of 2 years, patients undergoing postoperative care following surgery, who developed acute hypoxemic respiratory failure, were recruited on a prospective basis at Hospital General de Ciudad Real, Ciudad Real, Spain. The study was approved by the ethics and research committees, respectively. Informed consent was obtained from all subjects, or the next of kin, included in the study.
The inclusion criteria were a P aO 2 /F IO 2 of Ͻ 200 mm Hg while breathing at least 10 L/min oxygen, the presence of dyspnea, a respiratory rate Ͼ 25 breaths/min, and contraction of the accessory inspiratory muscles or paradoxical abdominal motion (Fig. 1 ). Exclusion criteria were as follows: arterial oxygen saturation Ͻ 80% with maximal F IO 2 , arterial pH Ͻ 7.30 with P aCO 2 Ͼ 55 mm Hg, age Ͻ 18 years, need for cardiopulmonary resuscitation, Glasgow coma score Ͻ 8, systolic blood pressure Ͻ 80 mm Hg, evidence of myocardial ischemia on electrocardiogram, excessive secretions, inability to protect the airway, and active hemorrhage. Reasons for subject withdrawal from the study were intolerance of the interface, and subject or family wishes.
Pneumonia was defined as the presence of an infiltrate on chest radiograph, plus at least one of: purulent endotracheal aspirate; known pathogens on a Gram stain, or cultured from sputum or blood; temperature higher than 38.5°C or lower, leukocytes higher 12 ϫ 10 3 /L, or 20% immature forms. Criteria for atelectasis and ARDS followed consensus guidelines. 37 Distinction between moderate and severe atelectasis was defined by reduced lung volume in the chest x-ray and the computed tomographic scan. NIV was applied when flexible fiberoptic bronchoscopy did not get atelectasis reexpansion.
Protocol for Application of NIV
CPAP was generated using a flow generator with adjustable inspiratory oxygen fraction and applied using a latex-free polyvinyl chloride transparent helmet (CaStar, Starmed, Italy), at different pressure readings, generated by a flow meter that allowed high fluxes to be administered, with mixtures of O 2 and air. The starting pressure was between 7 and 10 cm H 2 O, and this was increased in multiples of 2 cm H 2 O, according to the needs of the subject. (Fig. 2) .
When assessing the response, arterial gas readings and clinical parameters determined at basal level were taken into account at 3 hours, 6 hours, 12 hours, 24 hours, and 48 hours during treatment with NIV and the removal of
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In patients with postoperative respiratory failure, helmet NIV is associated with a reduced need for intubation. Failure of NIV is associated with failure to improve oxygenation within 1 hour, development of ARDS, and pneumonia.
ventilation. Improvement in the exchange of gases is determined as the capacity to increase the oxygenation index (P aO 2 /F IO 2 ) to Ͼ 200 mm Hg, or an increase of this index of by Ͼ 100 mm Hg over the base rate.
The criteria for intubation were as follows: inability to maintain P aO 2 /F IO 2 Ͼ 100 mm Hg during the administration of NIV; a deterioration of 8 or more in consciousness, according to the Glasgow coma scale; hemodynamic instability (systolic arterial pressure of Ͻ 80 mm Hg); electrocardiogram showing signs of myocardial ischemia; intolerance to the technique (discomfort or claustrophobia); the inability to manage secretions adequately in spite of suction; respiratory acidosis (pH Ͻ 7.3 with P CO 2 Ͼ 55 mm Hg).
The decision to intubate a subject was always taken by a physician who was at the time applying the therapy, in accordance with the criteria mentioned above and standard procedure in a resuscitation unit. Following intubation, protective ventilation was applied to subjects with acute lung injury/ARDS, together with low tidal volumes, elevated respiratory frequency, adequate PEEP to maintain S aO 2 Ͼ 90% or P aO 2 Ͼ 60 mm Hg, permissive hypercapnia, microbiological testing, an antibiotic therapy strategy, and the same protocols used in the unit for the process of extubation.
Definition and Values
Preoperative variables were collected, as follows: age, previous cardiopathy, a history of pulmonary pathology and obesity (body mass index Ͼ 30 kg/m 2 ), total proteins, albumin, transferrin and prealbumin, procalcitonin (Ͻ 0.5 ng/dL low probability of sepsis; 0.5-2 ng/dL high probability of sepsis; 2-10 ng/dL high risk of progression to severe sepsis; Ͼ 10 ng/dL severe sepsis), as well as hyperlactacidemia, and New York Heart Association and American Society of Anesthesiologists scores. Also, as to the length of time spent in surgery before resuscitation, the prognostic predictions made at the onset of resuscitation were recorded, as were Simplified Acute Physiology Score (SAPS) II and Sequential Organ Failure Assessment (SOFA) score, as well as the type of surgery. The causes of respiratory failure were also noted. Arterial blood gases (P aO 2 , P aCO 2 , pH, HCO 3 -) and hemodynamic (heart rate, respiratory rate and mean arterial pressure) parameters and P aO 2 /F IO 2 were measured before the helmet was fitted, after 1 hour, 3 hours, 6 hours, 12 hours, 24 hours, 48 hours, whenever the subject's clinical condition required it, and at the end of the treatment.
The number of hours during which NIV was applied was also recorded, as were any complications that arose. If 
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RESPIRATORY CARE • MAY 2012 VOL 57 NO 5subjects had been intubated, the length of time they were intubated was recorded, as were any complications. In both groups, the length of time they stayed in the resuscitation unit and the hospital stay was recorded, as well as the place and cause of death.
The tolerance of NIV, from a period ranging from 1 hour after application to the end of its application, was recorded for all subjects. The scale of tolerance was divided as follows: very good, good, similar, worse, and markedly worse. If the subject required sedoanalgesia, a note was made of this, and the type used.
Statistical Analysis
Data are expressed for nominal variables as mean Ϯ SD for continuous variables. The comparisons of the qualitative variables between the 2 groups were performed using the Fisher exact test or the chi-square test. For quantitative variables, comparisons were performed using the independent Student t test, or the Mann-Whitney U test if the distribution of the continuous variables was not normal. The analysis was made with a nonparametric paired Wilcoxon test to compare data obtained before and after NIV for each patient. The variables that revealed a statistical difference and variables that were clinically relevant or important according to the scientific evidence available were analyzed using a multivariate analysis (logistic regression).
To confirm the model obtained (variables with the greatest association when predicting intubation in the population group used in our study), a receiver operating characteristic curve was drawn up, to prove the adjustment feasibility for that model. A P value of Ͻ .01 was considered statistically significant. All statistical analyses were performed using statistical software (SPSS 11.0.1, SPSS, Chicago, Illinois).
Results
In the 2 years, 926 patients were admitted to the postsurgical critical care unit at Hospital General de Ciudad Real. Ninety-nine subjects were included prospectively in the study, due to their having presented with ARF in the postoperative phase, and having been initially treated with NIV using a helmet. Ten patients were not enrolled because they were simply intubated (see Fig. 1 ).
Of the 99 subjects treated with NIV, 74 did not require intubation (74.7%). On being admitted to the resuscitation unit (Table 1) , there were no significant differences between the subjects in the nonintubation and intubation groups, in terms of age, sex, comorbidity, New York Heart Association and American Society of Anesthesiologists scores, temperature, hemoglobin, and time spent in surgery. There were, however, significant differences in relation to the state of the subjects' nutrition. The group of intubated subjects had significantly higher levels of moderate and serious malnutrition than the group of nonintubated subjects. There were also significant differences in relation to the severity of the illness, evaluated for both groups by means of SAPS II (50.2 Ϯ 14.6 vs 34.7 Ϯ 14.4, P Ͻ .001) and SOFA (4.1 Ϯ 1.5 vs 6.1 Ϯ 0.8, P ϭ .03). Procalcitonin levels were statistically higher in the intubated group than in the nonintubated group, for each of the 4 levels of severity. Analyzing only for the presence of sepsis, the subjects were divided into 2 subgroups (procalcitonin Ͼ or Ͻ 0.5 ng/mL), and we observed that the NYHA ϭ New York Heart Association classification of functional capacity and objective assessment ASA ϭ American Society of Anesthesiologists physical status score SOFA ϭ sequential organ failure assessment SAPS ϭ simplified acute physiology score nonintubated group had less sepsis than the intubated group, and that the differences were statistically different. In relation to the type of surgery (Table 2 ), significant differences were found in the lower abdomen without peritonitis (22% vs 4%, P ϭ .052) and in aorto-bifemoral bypass (1% vs 16%, P ϭ .003). The causes of ARF are shown in Table 3 . We observed significant differences between the 2 groups in terms of ARDS (9% vs 68%, P Ͻ .001), pneumonia (5% vs 24%, P ϭ .005), moderate atelectasis (26% vs 8%, P ϭ .046), and severe atelectasis (34% vs 0%, P ϭ .001). There were no significant differences in the remaining aetiologies.
The changes noted in physiological parameters (cardiac frequency, respiratory frequency, and mean arterial pressure) and arterial gasses before and after the application of NIV are shown in Table 4 . The respiratory frequency in this initial period of 1 hour after the application of NIV reduced significantly in the nonintubated group (35.3 Ϯ 6.5 breaths/min vs 18.4 Ϯ 4.8 breaths/min, P Ͻ .001), and also reduced in the intubated group (38 Ϯ 7.9 vs 30.84 Ϯ 7.8, P ϭ .002).
In the nonintubated group, prior to the application of NIV, the P aO 2 /F IO 2 was slightly higher than in the intubated group, although this was not statistically significant (140.7 Ϯ 18.5 mm Hg vs 131.4 Ϯ 26.5 mm Hg, P ϭ .14). However, 1 hour after the application of NIV there was a significant increase in the P aO 2 /F IO 2 in the nonintubated group (140.5 Ϯ 18.5 mm Hg vs 305.3 Ϯ 77.6 mm Hg, P Ͻ .001), as compared with the intubated group (131.4 Ϯ 26.5 vs 170.0 Ϯ 71.8, P ϭ .02) (Fig. 3) .
At study entry, the 2 groups had similar P aCO 2 (41.7 Ϯ 8.2 mm Hg vs 39.4 Ϯ 7.5 mm Hg, P ϭ .21) and pH (7.36 Ϯ 0.08 vs 7.33 Ϯ 0.1, P ϭ .12). One hour after the application of NIV, the P aCO 2 increased slightly in the n o n i n t u b a t e d g r o u p ( 4 1 . 7 Ϯ 8 . 2 m m H g v s 43.2 Ϯ 8.3 mm Hg, P ϭ .07) and the intubated group The average duration of NIV was 26.5 Ϯ 19.6 hours in the nonintubated group. Of the 25 subjects for whom NIV was unsuccessful and who then required intubation, the average applicability of NIV was 15.4 Ϯ 28.9 hours. Some 72% of subjects were intubated in the first 6 hours after the application of NIV.
A higher level of CPAP (10.6 Ϯ 2.0 cm H 2 O vs 13.6 Ϯ 2.8 cm H 2 O, P Ͻ .001) was applied and higher F IO 2 used (0.41 Ϯ 0.03 vs 0.48 Ϯ 0.07, P Ͻ .001) in the intubated subjects than in the nonintubated group, and in both cases the differences were statistically significant.
The only complication ( Table 5 ) that had statistical significance was nosocomial pneumonia: no cases in the nonintubated group, as opposed to 3 cases (12%) in the intubated group. The microbiological etiology of the pneumonia was established in the 3 subjects involved: 2 were methicillin-resistant Staphylococcus aureus and one was Pseudomonas aeruginosa.
The intubated group needed more sedation (52%) than the nonintubated group (34%) during NIV, although the difference was not statistically significant. The most-used form of sedation was remifentanil (62%), followed by midazolam (26%), morphine hydrochloride (8%), and others (4%).
The mean hospital stay (12.7 Ϯ 8.2 d vs 30.2 Ϯ 20.1 d, P Ͻ .001) and time spent in the unit (3.9 Ϯ 3.7 d vs 16.2 Ϯ 13.4 d, P Ͻ .001) of the nonintubated group were far shorter. This group also had significantly more in-unit deaths (3% vs 40%, P Ͻ .001) and hospital deaths (15% vs 44%, P ϭ .004). Some 84% of subjects in the intubated group died during their hospital stay. The causes of death in the unit were mostly due to cases of multiple organ failure, secondary to sepsis. One of these was due to ischemic cardiopathy (acute coronary syndrome with ST elevation), and the other was due to massive pulmonary thromboembolism. Outside of the unit, the majority of deaths were due to complications arising during surgery. Six subjects developed dehiscence with peritonitis, and intervention was required in some cases. All cases arose after the first week, 2 subjects developed respiratory insufficiency of unknown etiology, and 2 developed ischemic cardiopathy leading to subsequent death.
Once the variables (Table 6 ) with the greatest association when predicting intubation in the population group used in our study (the model obtained with 3 variables) had been obtained by means of the logistical regression, we find a total of 3 independent risk factors for unsuccessful NIV. The primary causes of respiratory failure are as follows: ARDS (odds ratio [OR] 18.34, 95% CI 3.51-95.74) and pneumonia (OR 31.84, 95% CI 2.46 -411.7), and, in second place, as a protective factor, is the increase in the P aO 2 /F IO 2 after the first hour of NIV application (OR 0.97, 95% CI 0.96 -0.98). A receiver operating characteristic curve was drawn, to prove the adjustment feasibility for that model. It was observed that the area under the curve was 95.5%, with a 95% CI of between 90.8% and 100% (P Ͻ .001), indicating that the said model with 3 variables predicted intubation in the group of people in our study with a high degree of sensitivity and specificity.
Discussion
Our study demonstrates the feasibility and clinical effectiveness of NIV (CPAP mode) using a helmet, in patients with ARF in the postoperative phase following different types of surgery. Fifteen percent of subjects developed acute hypoxic respiratory failure during their Fig. 3 . P aO 2 /F IO 2 obtained before and after (noninvasive ventilation) NIV for both nonintubated and intubated groups. One hour after the application of NIV, the P aO 2 /F IO 2 increased significantly only in the nonintubated group. 11 (15) 11 (44) .004 NIV complications, no. (%)
16 (22) 11 (44) . 25 (34) 13 (52) .07
Ϯ values are mean Ϯ SD NIV ϭ noninvasive ventilation stay. In the study, NIV was applied in a prospective manner to 99 subjects. The incidence of severe hypoxemia found in our study was similar to the results in previous studies. 38, 29 The application of NIV was associated with an improvement of gaseous exchange and the prevention of intubation in 74.4% of subjects. In the multivariate analysis we identified pneumonia and ARDS as a cause of ARF, and a lack of improvement in the P aO 2 /F IO 2 after the first hour of application of NIV as independent factors associated with unsuccessful NIV. In their study, Antonelli et al 22 revealed similar results; 70% of subjects avoided intubation, with age over 40 years, ARDS, or pneumonia as a cause of ARF, a P aO 2 /F IO 2 Ͻ 146 mm Hg after the first hour of application, and SAPS II Ͼ 35 being independent factors leading to failure.
The role of NIV in hypoxemic ARF is getting more and more recognition in the literature. 16, 17, 39, 40 However, only a few studies from disciplines other than cardiothoracics 41, 42 have studied the feasibility and effectiveness of NIV in the postoperative phase, demonstrating that the improvement in gaseous exchange brought about by NIV could have repercussions on the need for intubation and mechanical ventilation in patients developing hypoxemia in the postoperative phase. [43] [44] [45] [46] Squadrone et al 29 use CPAP mode in the treatment of postoperative hypoxemia in elective abdominal surgery, compared with the standard treatment with oxygen. They have concluded that CPAP may reduce the incidence of endotracheal intubation (1% vs 10%) and other serious complications in this type of patient. In this study, however, patients with P aO 2 /F IO 2 Ͻ 300 mm Hg were recruited, previously excluding patients with ARDS criteria and including only patients in whom the cause of hypoxemia was postoperative atelectasis. 47 In our study, subjects with ARDS criteria represented 24%, of which a mere 30% avoided intubation and mechanical ventilation. Following the multivariate analysis, ARDS was the prediction factor for NIV (OR 18.34, 95% CI 3.51-95.74).
Recently, in a large multicenter study, Antonelli et al 48 assessed the use of NIV as the first line of action in ARDS, finding that intubation was avoided in 54% of subjects. The group of subjects recruited was heterogeneous, and the vast majority of subjects were post-surgical. Furthermore, NIV was used in only 31% of subjects who developed ARDS. The atelectasis subgroup (46.4%) showed a clear improvement when using CPAP, and intubation was avoided in 96% of these subjects. These were frequently diagnosed following abdominal surgery. 49, 50 Antonelli et al 22 obtained similar results in the samples in the subgroup of subjects developing atelectasis, with a success rate of 68%.
In our study, something similar happened in the subgroup for acute cardiogenic pulmonary edema (23%), in which the success rate was 82.6%. Numerous random studies 19, 39, 51 suggested the use of NIV in CPAP mode, and with 2 pressure levels, for the treatment of acute cardiogenic pulmonary edema. In this study, 60% of subjects with pneumonia as a cause of ARF required intubation. Following the multivariate analysis, this proved to be an independent factor for unsuccessful NIV (OR 31.84, 95% CI 2.46 -411.7). The response to NIV in patients with pneumonia is not uniform. [52] [53] [54] [55] In our study, 10% of cases of nosocomial pneumonia were included as a cause of ARF, in which the technique had failed, and therefore endotracheal intubation was required in 60% of subjects, whereas Antonelli et al 22 had obtained slightly lower percentages (50%) in the 38 subjects with ARF secondary to pneumonia and acquired in the community. This was possibly influenced by the fact that the cases of pneumonia arose outside the hospital.
If we compare the intubated group with the nonintubated group, we observe that the P aO 2 /F IO 2 is lower (140.7 Ϯ 18.5 mm Hg vs 131.4 Ϯ 26.5 mm Hg, P ϭ .14). After the first hour of application, the nonintubation group showed a significant statistical improvement in this ratio. Following the multivariate analysis, the P aO 2 /F IO 2 in the first hour of application proved to be an independent prediction factor for the success of NIV (OR 0.97, 95% CI 0.96 -0.97). The success rate of 74.4% is comparable with the rates published in the literature, in controlled and noncontrolled clinical studies alike, varying between 60% and 80% in hypoxemic ARF. 20, 29, 56 However, in esophageal and gastric surgeries, the contraindications for the use of NIV tend to be taken into consideration, and certain studies 29, 56 have demonstrated that NIV can be used without adverse effects when the supporting pressure and/or the level of CPAP are Ͻ 12 cm H 2 O. Our study included 4 subjects who underwent esophagectomy and gastrectomy and developed hypoxemic ARF in the postoperative phase. A CPAP level of 10 cm H 2 O was applied, for an average uninterrupted duration of 36 hours, without any complications arising or adverse effects being noted.
In previous studies the type of interface used was a limiting factor for the use of NIV for prolonged periods of time and was the cause of a large number of failures. 17, 57 In our study, due to the design of the interface, NIV was applied in cases of head and neck surgery. The feasibility of the use of NIV in the postoperative phase of trauma, head, and neck surgery has also been established in other recent studies. 58 The helmet has recently been presented as an alternative to the facial interface, for the application of NIV. 59 -62 We found that there was less tolerance during the treatment, which was administered uninterrupted for more hours, and the incidence of necrosis of the skin, gastric distention, and eye irritation was higher. 62, 63 The use of the helmet might therefore explain the reduction in the incidence of intolerance (2%), compared with the rate seen in other studies (14%) in which cases NIV was applied using a facial interface. 57 NIV was applied continuously for an average of 26.5 Ϯ 19.6 hours in the nonintubated group, and 15.4 Ϯ 28.9 hours in the intubated group, although continuous, uninterrupted application differs, depending on the cause of respiratory failure. It is important to stress that the application of NIV did not exceed 72 hours in any of the subjects involved. The literature has only described such prolonged, uninterrupted usage in studies using the helmet. 20, 22, 62 This might explain many of the beneficial results found in our subjects, in spite of the high severity rates presented.
ARF and nosocomial pneumonia arose as postoperative complications in the first week of postoperative care, in comparison with surgical reintervention and sepsis, which only tend to happen after more than 1 week. 64, 65 In our study, the 3 cases of nosocomial pneumonia arose in the first week after surgical intervention and in the intubated group. Antonelli et al 22 described 28% with pneumonia in the intubated group, and only one of the 246 subjects in whom intubation was avoided. All of the results are similar to those described in the literature, and demonstrate that the use of NIV reduces the risk of infections of the respiratory tract. 66 -68 Recent studies have shown that atelectasis can encourage the growth of bacteria in the lung, giving rise to bacterial translocation to the blood and an increase in epithelial permeability. 69, 70 In our study using CPAP, we successfully resolved 96% of the incidence of atelectasis as a principal cause of respiratory failure. One of the greatest disadvantages to making conclusions from these and other published works stems from the diversity of diagnoses with which patients included in studies present, among them, acute cardiogenic pulmonary edema, pneumonia acquired in the community, patients with COPD, atelectasis, and ARDS with different etiologies.
The other problem is seen in patients undergoing NIV who need to be intubated due to the unfavorable progression of their condition. In effect, the mortality described for these patients is higher than the expected rate in a group of patients with ARF. Although this might express more the severity of the illness than a complication in the method, it is nevertheless important to highlight the possibility that a delay in intubation might, at least in part, be responsible for the patient's deterioration.
It is clear that doubts persist as to the value of NIV, 71, 72 and further studies are required in order to define properly the type of patient who might benefit from its use, and the type for whom a delay in the commencement of conventional mechanical ventilation would heighten the risk. However, it would seem to be clear that a group of post-surgical patients will benefit from the use of this noninvasive method.
There are inherent limitations to the study. We did not follow up on the subjects once they were released from hospital, and as a result we do not know the rate of mortality thereafter. This paper describes an observational and prospective study conducted in our daily clinic, without control subjects, and, as such, we are unable to conclude that the results seen in these subjects had been modified by the use of NIV, also taking into account the fact that neither of the groups are completely homogeneous in relation to certain variables, such as severity rates, the presence of septicemia, or lactacidemia. Nonetheless, the results obtained in our descriptive study could provide the basis for a wider study, one that is prospective, random, and compares NIV with conventional medical treatment.
Conclusions
NIV with a helmet should be considered as an interesting alternative to conventional ventilation in certain patients with hypoxemic ARF in the postoperative phase of different surgeries, including surgery of the head and neck, which are currently contraindications for the use of the technique.
